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(54) Improvements in or relating to valve for dispensers 


(57) A dispensing apparatus (1 0) is provided for dis- 
pensing a product (12) from a pressurised container 
comprising a metering valve. The valve comprises a 
valve body (16,18) defining a metering chamber (17), 
an outer annular seal (21) closing an outer end of the 
chamber (1 7), an inner annular seal (20) at an inner end 
of the chamber (1 7) and a valve stem (1 5) extending in 
sliding sealed relation through the chamber (1 7) and en- 
gaging at its inner end a valve stem member Spring 
means (31 ) are provided urging the valve stem member 
(29) into sealing engagement with the Inner seal (20) 
such that the chamber (17) is sealed, the valve stem 
(15) being manually movable against the action of the 
spring means (31) to unseat the valve stem member 
(29) into a first position In which a fluid inlet path is 
opened into the chamber (17) to enable filling of the 
chamber (17). The valve stem (15) being movable fur- 
ther to a second position in which the fluid inlet path is 
closed and a fluid outlet path from the chamber (17) is 
opened to enable the product to be dispensed from the 
chamber (17). 
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Description 

The invention relates to improvements in valves for 
dispensers for dispensing an accurately metered dose 
of a product. 

The accuracy of the metered dose of an active drug 
is very important for dispensing drugs and medicaments 
and more attention Is being paid nowadays to the con- 
sistent accuracy of every dose supplied by pharmaceu- 
tical dispensing means. One problem in particular which 
has been noted Is the loss of prime. This is usually char- 
acterised by the measure of the product (i.e. the com- 
plete fomnulatlon) which Is dispensed from the valve fol- 
lowing storage In adverse conditions and/or for an ex- 
tended duration. This can equate to storage of the dis- 
penser with the valve pointing upwards for up to 24 
hours as this replicates the more severe aspects of pa- 
tient usage. If the total amount of formulation dispensed 
is reduced, then it also follows that the amount of active 
substance dispensed is also below specification. 

There are a number of explanations for loss of 
prime. The first is simply that the liquid drains out of the 
metered volume of the valve (this is often refened to as 
'drain back") back Into the storage container. The prin- 
cipal factors controlling such drain back would be the 
flow path geometry and fluid properties such as surface 
tension and viscosity. A common approach adopted to 
improve drain back is to either restrict this flow path, or 
make the route more tortuous. 

A second explanation Is more complex and results 
from the thermodynamic properties of the liquified pro- 
pel lants normally employed in such dispensers and in 
particularly in metered dose inhalers. The propellants 
give off a vapour, consisting of molecules of substance. 
If the substance is in an enclosed space, as it is in a 
dispensing container, the pressure of the vapour will 
reach a maximum that depends on the nature of the sub- 
stance and the temperature. Within the closed contain- 
er, at room temperatures, such propellants are in an 
equilibrium state, in as much as molecules of the liquid 
are transfonming Into vapour at the same time as the 
reverse is occurring. The metered volume of product is 
connected to the bulk of the product and this vapourisa- 
tion also occurs in the metering chamber A significant 
expansion to the vapour state displaces liquid from the 
chamber, causing a loss of prime and this can occur if 
the dispenser is stored with the valve pointing either up- 
wards or downwards. It is thought likely that the actual 
loss of prime occurs as a combination or interaction of 
these two phenomena. 

It Is therefore an object of the present inventbn to 
provide improved dispensing apparatus which elimi- 
nates or reduces these problems wherein the metered 
valve is sealed in the rest state of the valve. 

According to the invention there Is provkled dis- 
pensing apparatus for dispensing a product from a pres- 
surised container comprising a metering valve, said 
valve comprising a valve body defining a metering 


chamber, an outer annular seal cbsing an outer end of 
said chamber, an inner annular seal at an inner end of 
sakJ chamber, a valve stem extending in sliding sealed 
relatbn through the chamber and engaging at its inner 

5 end a valve stem member spring means urging the valve 
stem member Into sealing engagement with the Inner 
seal such that the chamber is sealed, the valve stem 
being manually movable against the action of the spring 
means to unseat the valve stem member into a first po- 

10 sition in which a product inlet path is opened into the 
chamber to enable filling of the chamber, the valve stem 
being movable further to a second position in which the 
product inlet path is closed and a product outlet path 
from the chamber is opened to enable the product to be 

IS dispensed from the chamber. 

The metering chamber Is thus filled dynamically fol- 
lowing deliveries of a dose by the user. Provided that 
the flow path into the chamber is significant, refilling is 
almost instantaneous, so the chamber only needs to be 

20 open for a short period of time. Once filled the chamber 
is fully closed and sealed as the valve comes to rest, 
preventing either drain backer equilibrium displacement 
as the creation of a vapour bubble in a closed chamber 
would necessitate an increase in pressure. 

2S Preferably the fluid Inlet path is provided by longi- 
tudinal slots in the inner end of said valve stem. 

The fluki inlet path is alternatively provided by trans- 
verse apertures In the inner end of said valve stem. 
The fluid inlet path may as a further altemative be 

30 provided by the external shaping of the inner end of the 
valve stem relative to the inner seat. 

Preferably the valve stem is movable to an interme- 
diate position between the first and second positions in 
which the fluid inlet and outlet paths close and the cham- 

35 ber is sealed. 

The fluid outlet path may be provided by an orifice 
communicating with a hollow portion of the valve stem, 
defining an exit channel. 

Preferred embodiments of the present invention are 

40 described, by way of example only, with reference to the 
accompanying drawings in whlch:- 

Fig. 1 shows a cross sectional side elevation of dis- 
pensing apparatus according to the present inven- 
ts tlon; 

Figs. 2 to 5 are cross sectional side elevations of 
the valve of the dispensing apparatus of Fig, 1 
showing the valve stem in different states of depres- 
50 ston; 

Fig. 6 is a cross sectbnal side elevation of the valve 
of Fig. 1 undergoing filling; and 

ss Figs. 7 to 9 are cross sectional side elevations of 
altemative valve configuratbns for the dispensing 
apparatus of Fig. 1. 
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Referring to Fig. 1, the dispensing apparatus 10 
comprises a dispensing container 11 in which a product 

12 is stored to be dispensed In metered doses. The 
product may be medicament or pharmaceutical in the 
form of a liquid or a drug substance normally in suspen- 
sion or other excipients, or a product which is expelled 
using a liquified propellant such as a CFC or HFA or 
blends thereof. 

A valve assembly is held in position to seal the dis- 
pensing container 11 by a closure or ferrule 1 3 which is 
crimped to the open neck of the container 1 1 . The f ermle 

1 3 is preferably of aluminium and an etastomeric sealing 
gasket 14 prevents leakage of the product 12 between 
the ferrule 13 and the container 11. 

The valve assembly comprises a valve stem 15, 
preferably of a polymeric or metallic material, which ex- 
tends co-axialiy within a valve body 16, 18 and extends 
from the body to be externally accessible and provides 
an outlet for the product 12. The valve body comprises 
a valve member 16, preferably also of a polymeric or 
metallic material, which defines a cylindrical metering 
chamber 17, and an housing 18. The valve member 16 
has an aperture 22 in one end and is located in a shallow 
annular recess 1 9 in the housing 18 and an elastomeric 
sliding seal 20 (the inner seal 20) provides a liquid-tight 
seal therebetween. 

A further elastomeric sliding seal 21 (the outer seal 
21 ) is located between the opposite end of the valve 
member 1 6 and the fen^ule 1 3 to prevent leakage of the 
product 12 between the ferrule 13 and the valve stem 
15 from the chamber 17, 

The valve stem 15 has a first section comprising a 
generally hollow section defining a dispensing channel 
25. The hollow first sectton of the valve stem 15 has a 
port 26 communicating with the dispensing channel 25. 

The valve stem 15 also has a second section, one 
end of which is formed with longitudinal grooves 27 and 
a spigot 28. Positioned over this spigot 28 is a cap 29. 
The cap 29 has a flanged section 30 which provides an 
abutment for a return spring 31 whk:h is bcated between 
the cap 29 and the base of the housing 18. The valve 
stem 1 5 also has a radially extending annular flange 24 
located between the port 26 and the grooves 27. 

The spring 31 is preferably of stainless steel and Is 
biased to urge the flange 24 on the valve stem 15 Into 
sealing contact with the outer seal 21 . 

In use, the valve stem 1 5 is displaced axially relative 
to the valve assembly against the bias of the spring 31 , 
as shown in Fig. 2. As this occurs the stem 15 slides 
through the outer seal 21 and the inner seal 20 and the 
top of the stem grooves 27 pass through the aperture 
22 in the valve member 16. 

Further travel of the stem 15, as shown in Fig. 3, 
causes the stem grooves 27 to be fully located and 
sealed within the inner seal 20. thus isolating the meter- 
ing chamber 1 7 from the product 1 2 within the container 
11. 

Further depression of the valve stem 15. as shown 


in Fig. 4, causes the port 26 to pass through the outer 
seal 21 completely, into a position where it is in contact 
with the contents of the metering chamber 17. The pre- 
ferred propellant systems used with the dispensing ap- 

5 paratus of the present inventton are Ik^uified gases or 
combinations thereof with boiling temperatures signifi- 
cantly below room temperature. As a result the product 
12 boils evacuating the contents of the chamber 17 
through the port 26 into the dispensing channel 25 as 

10 shown by the arrows in Fig. 4. 

When the force on the valve stem 1 5 is released, 
the return spring 31 causes the stem 15 to return to- 
wards its rest positk)n sliding through the inner and outer 
seals 20 and 21. When the stem grooves 27 pass 

IS through the inner seal 20 and contact the metering 
chamber 17, as shown in Fig. 5, the liquid product 12 is 
transferred into the metering chamber 17, as shown by 
the arrows, at a high rate due to the pressure differential. 
The potential for filling the metering chamber 17 exists 

20 for the duration that the grooves 27 bridge the inner seal 
20 and prior to creation of the seal between the cap 29 
and the inner seal 20. 

Once the valve stem 15 is back in its rest position, 
as shown in Fig. 1, the seal created at the intertace of 

25 the stem cap 29 and the inner seal 20 isolates the vol- 
ume of product 12 in the metering chamber 17 from the 
rest of the product 12 in the container 11. This liquid- 
tight seal prevents the loss of product 12 from the me- 
tered volume in the metering chamber 17 and thus pre- 

30 vents loss of prime regardless of the orientation of the 
dispensing apparatus. 

Fig. 6 illustrates a preferred pressure filling route for 
the valve assembly at the maximum point of displace- 
ment of the valve stem 15. The product 12 passes 

3S through the dispensing channel 25 of the valve stem 1 5, 
through the port 26 and into the metering chamber 17. 
The product 12 then passes through the aperture 22 in 
the end of the valve member 16 and forces the inner 
sliding seal 20 to deflect allowing the product 1 2 to es- 

40 cape into the housing 18. through the channel 23 and 
into the container 1 1 , as shown by the an-ows. 

An alternative embodiment of the invention is 
shown in Fig. 7 which incorporates the more traditional 
flatter fen'ule 13 and operates essentially the same as 

4S Fig.1. 

An alternative embodiment shown in Fig. 8 shows 
a similar arrangement to that of Fig. 7, but where the 
stem grooves 27 have been replaced with an annular 
clearance 37 whbh pertorms the same function. 

so In the embodiment shown in Fig. 9, a similar ar- 
rangement is shown, but where the clearance 37 has 
been replaced with two radial ports 38, 39 of large cross 
sectional area in an extension 40 of the cap 29. The 
ports 38, 39 are connected via an axial transfer duct 41 

ss and perform the re-filling operation of the same manner 
as the stem grooves 27. 
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Claims 

1 . Dispensing apparatus (1 0) for dispensing a product 
(12) from a pressurised container (11 ) compnsing a 
metering valve, said valve comprising a vatve body 5 
(16, 18) defining a metering chamber (17), an outer 
annular seal (21 ) closing an outer end of said cham- 
ber (17), an inner annular seal (20) at an inner end 

of said chamber (17), a vatve stem (15) extending 
in a sliding sealed relation through the chamber (1 7) io 
and engaging at its inner end a vatve stem member 
(29), spring means (31 ) urging the valve stem mem- 
ber (29) into sealing engagement with the inner seal 
(20) such that the chamber (17) is sealed, charac- 
terised In that the valve stem (15) being manually is 
movable against the action of the spring means (31 ) 
to unseat the valve stem member (29) into a first 
position in which a fluid inlet path is opened into the 
chamber (17) to enable filling of the chamber (17). 
the valve stem (1 5) being movable further to a sec- 20 
ond position in which the fluid inlet path is closed 
and a fluid outlet path from the chamber is opened 
to enable the product (1 2) to be dispensed from the 
chamber (17). 

2S 

2. Dispensing apparatus as claimed in claim 1 in which 
the fluid inlet path is provided by longitudinal slots 
(27) in the inner end of said valve stem (15). 

3. Dispensing apparatus as claimed in claim 1 in which so 
the fluid inlet path is provided by transverse aper- 
tures (38, 39) in the Inner end of said valve stem 
(15). 

4. Dispensing apparatus as claimed in claim 1 1n which 3S 
the fluid inlet path is provided by the external shap- 
ing of the inner end of the valve stem (15) relative 

to the inner seal (20). 

5. Dispensing apparatus as claimed in claim 1 in which ^0 
the valve stem (15) is movable to an intermediate 
position between the first and second positions in 
which the fluid inlet and outlet paths are closed and 

the chamber (17) is seated. 

45 

6. Dispensing apparatus as claimed in claim 1 in which 
the fluid outlet path is provided by an orifice (26) 
communicating with a hollow portion (25) of the 
valve stem (15), defining an exit channel. 
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